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1 . Title of mm i^m^m 

(:i> Syntiieifcic p&siri f iifi witiici^ %titiieS;i.c r^^i;i film 
fo3naed by esctrudxisg a ijoiyetihylese sysitkafeic resin 
material containing a filler by means of a T die, 
charscterizsd iri that it has a network sfcxiscture 
with holes opened la desirsd regions of an stnbosged 
pattern due to carrying out at Isast local i2;s«l heat 
traatment on. said film after a^jjl^ing the 

sf orementionsd avsbossed pattern and carx^ing out 
bi&xial strsstchicsigt on the sai«i film. 

(2) Synthetic resisi film accor(lit^ to^ eiaim 1 in which 
the aforejseationed filler is calcium carbosiate* 
magnesium carfoonate, tjsagnesium sulfate, feariam 
stilfatei titaniutu oxide or alumina bir a aiiktur^ 
thergidf of particle size 0 .1-^ Ift ji, 

(3) Synthetic resiii fila according to Claim I in which 
the application of the aforeHsentionsd embossed 
pattern is cars-ied mip on only os.e side of the 
atoresientioned aynthetic resiR f iits. 

(4) Synthetic resin film according to Claim l in which 
the applicatiori of the aforeisentioned essibossed 
pattesai: is carried mxt on both sides of the afore- 
trseiitiiimed synthetic resin film, 

(5) Hethod for rmkisig a synthetic resin film aecojedihg- 



to Claim 1 which is a method for making a synthetic 
resin film according to Claia 1, in which in 
carrying ont the aforsmentioned at least localized 
heat treatixsent hot air is blown at the afore- 
mentioned film. 
(S) Method for making a synthetic r«sin film according 
to Claits 1 '^'hich is a inethod in order co sr^ake a 
synthetic resin film according to Claim l, in which 
carrying out the af oresaentioued at least localized 
heat treatment includes jaasking the aforementioned 
film. 

3 . SetaiXed es^la^atiem ot ttm imr^tton 
lWisl& of i&dttstri&I a^lieatiostl 

The present invention offers synthetic resin fiiia 
which is ejfHbossed biaxially stretched synthetic resin 
film,, which has a network str-acturs in which holes are 
opened in desired regiosjs of the otibossed pattern thereby 
conferring gas permeability on: portions of the said 
network structure . 

The said filss has portions with holes which are 
substantially gas-permea&Xe, and portions without holes 
which are stibstantially gas -impermeable and impermeable 
to liquids, and is ideal as film for use in backing 
sheets for disposable diapers for exan^le^^ 

[Prior art] 

Various prior methods are known for roalcing synthetic 
resin films having a network structure with holes. For 
exaspie, in Japanese Examined Patent 42 -26600 a faethod is 



dlsclosad iii which a net-lik;e film is niads by sj^sbossing 
a filTO and then biaxially stretching it; in Japanese 
Unexamined Patent JP 56-99242 a teclmique is disclosed 
for forming gas-p®rsueal)le Jjoies by admixing a rigid 
substance with a flexible sheet and then breaking the 
said rigid substance ^ Japanese Exarained Patent 57-2484 
discloses the formation of a net -like stoeet by biaxi&l 
stretching of an etrbossed extruded film in which a 
cr^'stalline polymer is used; and US Patent 3,488,415 
discloses a techniqvse for tnaking a network filsn by 
Maxxally stretching a film which has been grooved on the 
obverse and reverse, so as to fiorta holes, i^iese 
techniques are all tech3ai<3iies for nsaking nefssrork 
structures in which there are holes in the whole fil^. 
Prior art employing electrical discharge to establish a 
method for making a network struct^ire with holes in 
desirsd positions, on the other hand, is disadvantageous 
on the gromids of cost. 

tBsrobl^B w&iek th& iiiveatioa is iatmdetl t<s solvel 
The invention presently applied for, however, has 
the piirpose of offering film of outstanding appearance 
which has a network structure with holes in desired 
positions, which depends on an economic method. 

This film manifists its characteristics best when 
used as a backing sl-eet for absorbent i tents, of which 
disposable diapers are a typical example. Thus, in the 
case of a backing sheet of a disposable diaper comprising 
substantially a single film, the fact that holes can be 
opened to confer gas -permeability in the flap portions 
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without lowering the functionality of the disposable 
diaper, while maintaining the inberent impermeability of 
the filsR eiE^loyed in portions which need to be 
substantially ist^parmeabls to liquids; is sxtreinely 
profitable because it raises the comfort of the wearer of 
the disposable diaper; and the tlXm of the present 
invention is ideal for sisch a purj^ose. 
C^eas^s for solving th® ps&bl'^ 

In order to achieve the purpose above, the present 
invention offers a synthetic resin film which is a 

synthetic resin fiiia foraied by extruding a polyethylene 
synthetic resin tnatsrial containing a filler by raaans of 
a T die, character i^eed in that it has a network structure 
with holes opened in desired regions of an eaafoossed 
pattern due to carrying out at least localized heat 
treatment on the said film after applying the 
aforementioned etnbossed pattern snd carrying out biaxial 
stretching on the said film. . 

la specific teriss, the pri^tsary cojs^nent of the 
af oretKentioned olefin type synthstic resin is a hoT^^o- 
polymer or copolymer of an olefin such as ethylene, 
propylene or butene, etc.; more specific exasjples include 
high-density polyethylene > low^-density polyethylene, 
linear low-density polysthylena, polypropylene and 
ethylene /vinyl acetate copolymers and Tnixturss of these. 

The aforementioned filler caa he saixed at 20-60 wt% 
with an aforenientioned polyolefin resin by a known 
taethod, and calcium carbcsnare r-iagnesiura carbonate, 
tnagnesiuta sulfate, bariujs sulfate, titanium oxide and 



alunT.ina, etc., for example, can bs empioysd. Preferably 
the particle size of t.he filler is 0.1-10 ji, and s5C wt% 
of the filler is in the range 0.5-2 pi, Antioxidants and 
other aids can also be added as appropriate to tfee afore- 
mentioned polyolefin ^'.ype synthetic resin. 

An aforementioned polyolefin type synthetic resin 
containing s filler sod if necessary other agents is T- 
die extruded and processed into aa etssbossed film by 
means of a ttiolding issachine and esttsossing rollers by known 
taethods. The easisossed filsi is then subjected to biaxial 
stretcfeijjg to impose a required stretch in the take-up 
direction of the said filni and in the widthwisa 
direction. The said etrfcossed pattern on the afore- 
msntlonsd eribossed film can be applied to one side or to 
both sides of the sa,id film as shown in Pigiire 3 and 
Figure 4 ; however, when it is it^osed on both sides the 
positioning and sise of the etTsbosssd pattern need to be 
substantially the sama on the two sides. 

When the af oresentioned tilm is used after biaxial 
stretching as a backing sheet for a dispos^le diaper, 
making the thickness of the said film in the raised 
portion of the embossed pattern 30-300 ,u, and preferably 
50-200 }i> and the stretching rate of the aforementioned 
filsR in the take-up direct icaci and the widthwise direction 
10--300%, and preferaJ-^ly 50-150%, is preferred fro5s^ the 
perspective of the fael when in contact with the bare 
skin and from th® perspective of strength. No particular 
shape snch as square, diamond shaped or round, etc., need 
be chosen for the shape of the lo'wered portions of the 



etnbossed pattern, but a situation .in which the individual 
lowered portions of the embossed pattern after biaxial 
stretching have a surface area of 0.1-5 jm^, and 
preferably 0.3-2 rm,^ , and the thickness of the filrr^ in 
the said lowered portions ot the etnbossed pattern is 20- 
70% of the aforetaeationea thickness of the filia in the 
raised portions of the eit^ssed pattsra is preferred from 
the point of view of the process of snaking holes in the 
emfcossed pattern which is described later. 

After the aforementioned biaxial stretching of the 
film, holes are opened one by one In the ett&ossed pattern 
in desired regions of the said filra via a heat treatment 
process in which it is held at a t^«T^erature in which the 
said film sselts. la the said heat treatassnt process a 
heat source such as a ceramic heat-er* an inf rared heater 
or a hot air blower outlet is placed in a forts 
corresponding to the regions of the af orescent ioned Slim 
where holes are to be opened^ so that only the said 
regions ar& particularly selectively heat treated. In 
order to ttsake the heat treat!r-ant a more effective 
selective heat treatiaent, suitable isiasking is preferably 
carried out to shield the regions of the film where holes 
are not desired froni heat^ As one other exan^le of 
selective heat treatnsent, the filiR can be gripped between 
heated rollers of a x'?idch cor re. -spending to the region 
where holes are to be opened, arse, heated to open holes . 
This method enables efficient establishment of a region 
with holes of a constant width rarjning in a direction 
corresponding to the take-up di.rection of the afore- 
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mentioned film. 

The tixRe fox- which the aforementioned film is heated 
by the aforeinentionsd heat source should be fixed, with 
reference to various factors such as the tliicknesses of 
the lowered and raised portions of the etttbossed pattern 
on the aforementioned filss, the mode of hest trsatraent, 
the heating capacity and the take-up speed of the film, 
etc. 

The causal relationships involved in making holes in 
the lowered portions of the ettibossed pattern during heat 
treattnesit are: not clear, but it is thought that wfeea the 
film is stib:|ected to heating the thimjer film &S the said 
lowered portions iS: pulled towards the thicker raised 
portions of the embossed pattezn surrounding the said 
lowered portions and then quickly contracts, and in this 
process the filler particles contained in the said film 
damage the film ai^ ca.ttse the start of holes. 

Moreover, the synthetic resin film, as a whole may- 
show a tendency to shrink in the afcrstnsrstioxied heat 
treatnient process, and in this case it may be necessary 
to use a suitable laeans for gripping the edges of the 
said film. 

As described above, by xneans of the present 
invention synthetic resin film which has a network 
structure with holes opened in desired portions of an 
embossed pattern can be obtained asttrerasly easily by an 
economic means starting from a polyolef in type synthetic 
resin containing a filler. 



The characteristics of the present invention will 
next be ascplained with referssce to the practical 
eifibodiments shown in the diagrams . 

Figure 1 is one exaf^le o£ the cos^onents for 
carrying out t&e preseat inveistion; consaercial low" 
density polyethyien6 containing c&iciura carbonate with a 
a90% mean particle size distribution of 0.5-1 ^ at 
25-43 wt% and a processing aid at 2 wt% was loaded into 
an extruder 1; 170 g/tn^ film ISO mm wide was extruded 
from a T die 2 at a die tSR^erature of X50«»:C, and 
processed by sneans of eitibossing rollers 3 to itripoae the 
embossed diamond pattern sliown in Figure 3 . After 
eiBbossing, the film 5 had a thicknaes of ca, 150 ji in the 
raised portions 21 of the sfflboseed pattern and ea. SO p, 
in the lowered portions 22 of the etRbossed diaaiond 
pattern. The lengths of the lines on either side of the 
diamonds in the etisbossed pattern vfere ca. 0.3 vm and 0.2 
ffira. The aforementioned easboesed filis S was given a 
stretch of iQd% in the: take-up dissection and 100% in the 
widthwise direction in a toiaseial tenter so that the width 
of the said film became ca. 320 rm, and its thickness 
became ca. SQ m the raised portions 21 of the eanbossed 
pattern and ca, 20 ii in. the lowered portions 22 of the 
ernbossed portiorxs. The lines on either side of the 
diataonds in the eiisbossed pattern corresponding to the 
aforetaentioned lines were 0.9 tm and 0.6 irua. The 
af ore^^entioned biaxially stretched film 5' was further 
supplied to a heat treatissent process 6. in the said heat 
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treatrsenc process suitable hot air v?as blown at the 
af or anient ioned film csi. 320 miK wide with only 30-i55jn width 
strips on the left and riglit edges of the said film 
exposed. The other portion, i.e. the central portion of 
the said film ca. 260 ksr wide^ was treated with a isasking 
material (not shown in the diagram) , ptxt on befox's the 
heat -treatment process &o that it was not directly 
heated. The flow rate of hot air was 1 ta/second, the 
temperature was ca. 220"C, and it was blown frotn a silt 
ca . 5 wide towards? the e3>^osed portions on the left 
and right; sides of the aforsnientioaed film:, and the 
aforementioned film was heat treated for practical 
purposes for ca. 0.5 seconds. 

The synthetic resin fiitn 7 which 8T«ei-ged fx-ota the 
aforeiRantioned heat treatment process 6, as shown 
schssaatically in Figure 2 and Figure S, had regions 23 
parallel to the take-up direction on the left aad right 
sides in which the ejsbossed pattern was opened in holes 
26, and & region 24 in the centre of the said film 7 
widthwise in which there were rio holes; in the region 23 
in which holes were opened, the lowered portions of the 
eiabossed pattern were individually for^.ed Into holes, and 
the pattern of holes thereof was uniform to the naked 
eye. The particles 2B indicate schematically the filler 
particles contained in the synthetic resin film. 

[Besiefifcs of thss inveatieal 

Froffi the explanation above, by tTiSans of tiie presexit 
invention it is possiibie to open holes in an SKsbossad 
biaxially stretched film only in desired areas of the 



said film, and moxeovar, the r^ethod is exceedingly 
simple. Therefore, it can offer easily and cheaply film 
which is ideal for us« in backing sheets for disposable 
diatpears for exauple. 

Figure 1 is oue exa^sple of cost^onessts for making 
synthetic resia filta of the present invention. 

Figure 2 sehetaatic is a face view o£ one exatt^le of 
synthetic resin film in tliie present iiiveation. 

Figure 3 and Figure 4 are oMique disgr jams inclu^iing 
partial cross -sect ions of film eiKsbossed in the present 
Itiverttion. 

Figure: 5 shcms the ea^ossed pattern in which holes 
have been fortaeiS an<S the euiSjossetJ pattern in which holes 
have not been forauad in one exa^le of fij® in the 

|j|res ent invention 
2: . » T-^'aie;. 

3 . . e^ossing rollers 

4 . . , biaxial tenter 

5 ... film with an ejjibossed pattern 

6 ... heat treatment process 

7 . . .film having a network structure after forming 



